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Editors: Anton N. Sidawy and Bruce A. PerlerOutcome-based anatomic criteria for deﬁning the hostile
aortic neck
William D. Jordan, Jr, MD, Kenneth Ouriel, MD, Manish
Mehta, MD, MPH, David Varnagy, MD,William M. Moore, Jr,
MD, Frank R. Arko, MD, James Joye, DO, and Jean-Paul P. M.
de Vries, MD
Objective: There is abundant evidence linking hostile
proximal aortic neck anatomy to poor outcome after
endovascular aortic aneurysm repair (EVAR), yet the deﬁ-
nition of hostile anatomy varies from study to study. This
current analysis was undertaken to identify anatomic cri-
teria that are most predictive of success or failure at the
aortic neck after EVAR.
Methods: The study group comprised 221 patients in the
Aneurysm Treatment using the Heli-FX Aortic Securement
System Global Registry (ANCHOR) clinical trial, a population
enriched with patients with challenging aortic neck anat-
omy and failure of sealing. Imaging protocols were not
protocol speciﬁed but were performed according to the
institution’s standard of care. Core laboratory analysis
assessed the three-dimensional centerline-reformatted
computed tomography scans. Failure at the aortic neck was
deﬁned by type Ia endoleak occurring at the time of the
initial endograft implantation or during follow-up. Receiver
operating characteristic curve analysis was used to assess
the value of each anatomic measure in the classiﬁcation of
aortic neck success and failure and to identify optimal
thresholds of discrimination. Binary logistic regression was
performed after excluding highly intercorrelated variables,
creating a ﬁnal model with signiﬁcant predictors of outcome
after EVAR.
Results: Among the 221 patients, 121 (54.8%) remained
free of type Ia endoleak and 100 (45.2%) did not. Type Ia
endoleaks presented immediately after endograft deploy-
ment in 58 (58.0%) or during follow-up in 42 (42.0%).
Receiver operating characteristic curve analysis identiﬁed
12 variables where the classiﬁcation of patients with type Ia
endoleak was signiﬁcantly more accurate than chance
alone. Increased aortic neck diameter at the lowest renal
artery (P ¼ .013) and at 5 mm (P ¼ .008), 10 mm (P ¼ .008),
and 15 mm (P ¼ .010) distally; aneurysm sac diameter (P ¼
.001), common iliac artery diameters (right, P ¼ .012; left, P
¼ .032), and a conical (P ¼ .049) neck conﬁguration were
predictive of endoleak. By contrast, increased aortic neck
length (P ¼ .050), a funnel-shaped aortic neck (P ¼ .036),
and neck mural thrombus content, as measured by average
thickness (P ¼ .044) or degrees of circumferential coverage*Full articles available online at www.jvascsurg.org
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http://dx.doi.org/10.1016/S1078-5884(15)00300-7(P ¼ .029), were protective against endoleak. Binary logistic
regression identiﬁed three variables independently pre-
dictive of type Ia endoleak. Neck diameter at the lowest
renal artery (P ¼ .002, cutpoint 26 mm) and neck length (P
¼ .017, cutpoint 17 mm) were associated with endoleak,
whereas some mural neck thrombus content was protective
(P ¼ .001, cutpoint 11 of circumferential coverage).
Conclusions: A limited number of independent anatomic
variables are predictive of type Ia endoleak after EVAR,
including aortic neck diameter and aortic neck length,
whereas mural thrombus in the neck is protective. This
study suggests that anatomic measures with identiﬁable
threshold cutpoints should be considered when deﬁning the
hostile aortic neck and assessing the risk of complications
after EVAR.In patients stratiﬁed by preoperative risk, endovascular
repair of ruptured abdominal aortic aneurysms has a
lower in-hospital mortality and morbidity than open repair
Mujtaba M. Ali, MD, Julie Flahive, MS, Andres Schanzer, MD,
Jessica P. Simons, MD, MPH, Francesco A. Aiello, MD,
Danielle R. Doucet, MD, Louis M. Messina, MD, and
William P. Robinson, MD
Objective: Previous studies have reported that endovas-
cular repair (EVAR) of ruptured abdominal aortic aneurysms
(RAAAs) has lower postoperative mortality than open repair
(OR). However, comparisons involved heterogeneous pop-
ulations that lacked adjustment for preoperative risk. We
hypothesize that for RAAA patients stratiﬁed by a validated
measure of preoperative mortality risk, EVAR has a lower in-
hospital mortality and morbidity than does OR.
Methods: In-hospital mortality and morbidity after EVAR
and OR of RAAA were compared in patients from the Vas-
cular Quality Initiative (2003-2013) stratiﬁed by the vali-
dated Vascular Study Group of New England RAAA risk
score into low-risk (score 0-1), medium-risk (score 2-3), and
high-risk (score 4-6) groups.
Results: Among 514 patients who underwent EVAR and 651
patients who underwent OR of RAAA, EVAR had lower in-
hospital mortality (25% vs 33%, P ¼ .001). In risk-stratiﬁed
patients, EVAR trended toward a lower mortality in the low-
risk group (n ¼ 626; EVAR, 10% vs OR, 15%; P ¼ .07), had a
signiﬁcantly lower mortality in the medium-risk group (n ¼
457; EVAR, 37% vs OR, 48%; P ¼ .02), and no advantage in
the high-risk group (n ¼ 82; EVAR, 95% vs OR, 79%; P ¼
.17). Across all risk groups, cardiac complications (EVAR,
29% vs OR, 38%; P ¼ .001), respiratory complications (EVAR,
28% vs OR, 46%; P < .0001), renal insufﬁciency (EVAR, 24%
vs OR, 38%; P < .0001), lower extremity ischemia (EVAR,
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3.9% vs OR, 10%; P < .0001) were signiﬁcantly lower after
EVAR than after OR. Across all risk groups, median (inter-
quartile range) intensive care unit length of stay (EVAR, 2 [1-
5] days vs OR, 6 [3-13] days; P < .0001) and hospital length
of stay (EVAR, 6 [4-12] days vs OR, 13 [8-22] days; P <
.0001) were lower after EVAR.
Conclusions: This novel risk-stratiﬁed comparison using a
national clinical database showed that EVAR of RAAA has a
lower mortality and morbidity compared with OR in low-risk
and medium-risk patients and that EVAR should be used to
treat these patients when anatomically feasible. For RAAA
patients at the highest preoperative risk, there is no beneﬁt
to using EVAR compared with OR.Contemporary outcomes of intact and ruptured visceral
artery aneurysms
Ankur J. Shukla, MD, Raymond Eid, MD, Larry Fish, PhD,
Efthymios Avgerinos, MD, Luke Marone, MD, Michel
Makaroun, MD, and Rabih A. Chaer, MD, MSc
Objective: The treatment outcomes of- ruptured visceral
artery aneurysms (rVAAs) have been sparsely characterized,
with no clear comparison between different treatment
modalities. The purpose of this paper was to review the
perioperative and long-term outcomes of open and endo-
vascular interventions for intact visceral artery aneurysms
(iVAAs) and rVAAs.
Methods: This was a retrospective review of all treated
VAAs at one institution from 2003 to 2013. Patient demo-
graphics, aneurysm characteristics, management, and sub-
sequent outcomes (technical success, mortality,
reintervention) and complications were recorded.
Results: The study identiﬁed 261 patients; 181 patients
were repaired (77 ruptured, 104 intact). Pseudoaneurysms
were more common in rVAAs (81.8% vs 35.3% for iVAAs; P
< .001). The rVAAs were smaller than the iVAAs (20.7 mm
vs 27.5 mm; P ¼ .018), and their most common pre-
sentation was abdominal pain; 29.7% were hemodynami-
cally unstable. Endovascular intervention was the initial
treatment modality for 67.4% (75.3% for rVAAs, 61.5% for
iVAAs). The perioperative complication rate was higher for
rVAAs (13.7% vs 1% for iVAAs; P ¼ .003), as was mortality at
30 days (13% vs 0% for iVAAs; P ¼ .001), 1 year (32.5% for
rVAAs vs 4.1% for iVAAs; P < .001), and 3 years (36.4% for
rVAAs vs 8.3% for iVAAs; P < .001). Lower 30-day mortality
was noted with endovascular repair for rVAAs (7.4% vs
28.6% open; P ¼ .025). Predictors of mortality for rVAAs
included age (odds ratio, 1.04; P ¼ .002), whereas endo-
vascular repair was protective (odds ratio, 0.43; P ¼ .037).
Mean follow-up was 26.2 months, and Kaplan-Meier esti-
mates of survival were higher for iVAAs at 3 years (88% vs
62% for rVAAs; P ¼ .045). The 30-day reintervention rate
was higher for rVAAs (7.7% vs 19.5% for iVAAs; P ¼ .019)
but was similar between open and endovascular repair
(8.2% vs 15%; P ¼ NS).Conclusions: rVAAs have signiﬁcant mortality. Open and
endovascular interventions are equally durable for elective
repair of VAAs, but endovascular interventions for rVAAs
result in lower morbidity and mortality. Aggressive treat-
ment of pseudoaneurysms is electively recommended at
diagnosis regardless of size.Characteristics and clinical outcome in patients after
popliteal artery injury at a level I trauma center
Nikolaus W. Lang, MD, Julian B. Joestl, MD, and Patrick
Platzer, MD, PhD
Background: The treatment of popliteal artery injury (PAI)
caused by blunt or penetrating mechanism is demanding.
Concomitant injuries and prolonged ischemia are the major
causes of lower extremity morbidity and poor rates of limb
salvage. This study assessed the amputation rate and, sub-
sequently, the therapeutic management and clinical out-
comes regarding the affect of concomitant injuries among
patients with PAI in a setting of central European trauma
care.
Methods: Sixty-four patients (20 female and 44 male),
with an average age of 44 years (range, 17-79 years) at the
time of injury, were evaluated for clinical characteristics,
concomitant injuries, complications, amputation rates,
and functional outcome after traumatic PAI. The mecha-
nism of injury was blunt trauma in 35 patients (54.7%) and
penetrating trauma in 29 (45.3%). The Mangled Extremity
Severity Score and the Injury Severity Score were assessed
initially and the modiﬁed Functional Independence
Measure (FIM) Score at 12 months after the primary
surgery.
Results: Thirty patients (47%) returned to their normal
activity level within 1 year after trauma, and 16 (25%) were
limited in their daily activity or suffered from chronic pain
symptoms. Within the blunt trauma group 26 of 35 patients
(74%) sustained severe concomitant injuries, whereas two
of 29 patients (7%) in the penetrating group showed severe
concomitant injuries (P < .046). Eleven patients (17%) had
to undergo revision surgery due to their associated injuries.
The median modiﬁed FIM score was 10.3, whereas patients
with blunt trauma had signiﬁcantly lower FIM score (P <
.0082). The median Mangled Extremity Severity Score was 6
points (range, 6-16 points). Primary or secondary amputa-
tion was required in 18 patients (28%) due to failure of
revascularization. Patients who sustained blunt trauma had
signiﬁcantly higher amputation rates than those with pen-
etrating injuries (P < .035).
Conclusions: Clinical outcome and limb salvage of patients
with PAI were inﬂuenced by the mechanism of trauma,
concomitant injuries, prolonged ischemia time, and the
type of surgical procedure. Patients after blunt trauma
had a higher incidence of concomitant injuries, and
(comminuted) fractures or knee dislocations and severe
soft tissue damage had the highest effect on the ampu-
tation rate.
756 AbstractsEstimation of brachial artery volume ﬂow by duplex
ultrasound imaging predicts dialysis access maturation
Sae Hee Ko, MD, Dennis F. Bandyk, MD, Kelley D. Hodgkiss-
Harlow, MD, Andrew Barleben, MD, and John Lane III, MD
Objective: This study validated duplex ultrasound meas-
urement of brachial artery volume ﬂow (VF) as predictor of
dialysis access ﬂow maturation and successful hemodialysis.
Methods: Duplex ultrasound was used to image upper
extremity dialysis access anatomy and estimate access VF
within 1 to 2 weeks of the procedure. Correlation of bra-
chial artery VF with dialysis access conduit VF was per-
formed using a standardized duplex testing protocol in 75
patients. The hemodynamic data were used to develop
brachial artery ﬂow velocity criteria (peak systolic velocity
and end-diastolic velocity) predictive of three VF categories:
low (<600 mL/min), acceptable (600-800 mL/min), or high
(>800 mL/min). Brachial artery VF was then measured in
148 patients after a primary (n ¼ 86) or revised (n ¼ 62)
upper extremity dialysis access procedure, and the VF cat-
egory correlated with access maturation or need for revi-
sion before hemodialysis usage. Access maturation was
conferred when brachial artery VF was >600 mL/min and
conduit imaging indicated successful cannulation based on
anatomic criteria of conduit diameter >5 mm and skin
depth <6 mm.
Results: Measurements of VF from the brachial artery and
access conduit demonstrated a high degree of correlation
(R2 ¼ 0.805) for autogenous vein (n ¼ 45; R2 ¼ 0.87) and
bridge graft (n ¼ 30; R2 ¼ 0.78) dialysis accesses. Access VF
of >800 mL/min was predicted when the brachial artery
lumen diameter was >4.5 mm, peak systolic velocity was
>150 cm/s, and the diastolic-to-systolic velocity ratio was
>0.4. Brachial artery velocity spectra indicating VF <800
mL/min was associated (P < .0001) with failure of access
maturation. Revision was required in 15 of 21 (71%)
accesses with a VF of <600 mL/min, 4 of 40 accesses (10%)
with aVF of 600 to 800 mL/min, and 2 of 87 accesses (2.3%)
with an initial VF of >800 mL/min. Duplex testing to esti-
mate brachial artery VF and assess the conduit for ease of
cannulation can be performed in 5 minutes during the initial
postoperative vascular clinic evaluation.
Conclusions: Estimation of brachial artery VF using the
duplex ultrasound, termed the â Fast, 5-min Dialysis Duplex
Scan,â facilitates patient evaluation after new or revised
upper extremity dialysis access procedures. Brachial artery
VF correlates with access VF measurements and has the
advantage of being easier to perform and applicable for
forearm and also arm dialysis access. When brachial artery
velocity spectra criteria conﬁrm a VF >800 mL/min, ﬂow
maturation and successful hemodialysis are predicted if
anatomic criteria for conduit cannulation are also present.The effect of a hospitalist comanagement service on
vascular surgery inpatients
Rami O. Tadros, MD, Peter L. Faries, MD, Rajesh Malik, MD,
Ageliki G. Vouyouka, MD, Windsor Ting, MD, Andrew Dunn,
MD, Michael L. Marin, MD, and Alan Briones, MD
Objective: Vascular surgery patients have increased medical
comorbidities that amplify the complexity of their care. We
assessed the effect of a hospitalist comanagement service
on inpatient vascular surgery outcomes.
Methods: We divided 1059 patients into two cohorts for
comparison: 515 between January 2012 and December
2012, before the implementation of a hospitalist coma-
nagement service, and 544 between January 2013 and
October 2013, after the initiation of a hospitalist coma-
nagement service. Nine vascular surgeons and 10 hospital-
ists participated in the hospitalist comanagement service.
End points measured were in-hospital mortality, length of
stay (LOS), 30-day readmission rates, visual analog scale
pain scores (0-10), inpatient adult safety assessments using
the Agency for Healthcare Research and Quality (AHRQ)
Patient Safety Indicators, and resident perceptions assessed
by survey.
Results: The in-hospital mortality rate decreased from
1.75% to 0.37% after the implementation of the hospitalist
comanagement service (P ¼ .016), with a decrease in the
observed-to-expected ratio from 0.89 to 0.22. The risk-
adjusted in-hospital mortality decreased from 1.56% to
0.0008% (P ¼ .003). Mean LOS was lower in the base
period, at 5.1 days vs 5.5 days (P < .001), with an observed-
to-expected ratio of 0.83 and 0.78, respectively. The risk-
adjusted LOS increased from 4.2 days to 4.3 days (P < .001).
The overall 30-day readmission rate was unchanged, at
23.1% compared with 22.8% (P ¼ .6). The related 30-day
readmission rate was also similar, at 11.5% compared with
11.4% (P ¼ .5). Patients reporting no pain during hospital-
ization increased from 72.8% before the hospitalist coma-
nagement service to 77.8% after (P ¼ .04). Reports of
moderate pain decreased from 14% to 9.6% (P ¼ .016). Mild
and severe pain scores were similar between the two
groups. Adult safety measured by AHRQ demonstrated a
decrease from three to zero patients in the number of
deaths among surgical patients with treatable complications
(P ¼ .04). Most house staff reported that the comanage-
ment program had a positive effect on patient care and
education.
Conclusions: The hospitalist comanagement service has
resulted in a signiﬁcant decrease in in-hospital mortality
rates, patient safety, as measured by AHRQ, and improved
pain scores. Resident surveys demonstrated perceived
improvement in patient care and education. Continued
observation will be necessary to assess the long-term effect
of the hospitalist comanagement service on quality metrics.
